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QQdecdef
redefining particle decays

� Purpose

� Procedure & proof of algorithm

� QQdecdef.pl: perl implementation

� Use, input parameter file

� Output

� Printing decay chains

� Combining decay files using ghosts

� QQ: remedying semileptonic routines
cloning particle id codes

� QQ: fixing precision bug

N. Leonardo, G.Gomez-Ceballos, I.Kravchenko
MIT meeting, April 10, 2003
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� Purpose:

� produce clean MC samples

� reduce generation time and sample sizes  

� How:

� overwrite relevant particle decays

� include only decay chains one is interested in 
   for signal reconstruction

� Why is it incorrect to just remove decay lines

�  relative probability for decay chains becomes
   inconsistent

�  need to re-calculate particle branching ratios...
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Procedure

� Re-define parent particle(s) decays

� from full decay file select relevant decays

� Re-define daughter particles

� assign name, (available) QQ code id

� this ensures only the particle instances involved 
   in the full decay chain are redefined

� Update branching fraction values

� multiply BR values recursively, backwards along the 
decay chain

� this ensures chain relative probabities are preserved

� Normalize BR values

� for each particle, divide the 'updated' BR values of its 
selected daughters by the respective sum 

� also done automatically by decay package  
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 Proof of algorithm

Compare ratio of probabilities of chains ABD    and AC 
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Perl implementation

Module examples:

Displaying decay chains

Redefining branching ratios

� Fff
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Input parameter file
 Usage: ./Qqdecdef.pl   input.DEF 

Ouput verbose
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DaughterP decay chains

Full ParentP decay chainsPrinting out 
decay chains



MIT analysis meeting 8 4/23/03

Final decay file: 
B0D-_final.DEF
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Combining decay files

� Use concatenated decay file, and write separately to 
independent streams for each original parent decay particle; 
combine contributions appropriately at the reconstruction level 

� Produce a single sample type with natural mixtures of 
contributing particles, using the method of 

 
renomalizing ghost

Determination of x:
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Example of combined decay file: D- sample
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 Problems with QQ semileptonic decays implementation

The implementation of semileptonic decay routines in QQ is 
made in an unsatisfactory way:
Various internal variables have explicit dependence on particle 
QQ id (specifying this way eg which form factor model/parameterization is to be used)

A direct, undesirable consequence is the following:
one cannot redefine particle decays properly; 
i.e., new QQ id codes assigned to decay particles are not 
recognized by the code.

This has been fixed by modifying the 
SEMIL1, SEMIL2, SEMIL3
Fortran subroutines in a private version of the QQ products.
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QQ bug causing systematic crashes

� Identifiyed by Ilya

� In qq_libu.F

� Caused job crashes: ~ 10^5 events/crash

� Related to precision handling

� Modified macro in source file 
   PAWT(A,B,C) = SQRT((A**2-(B+C)**2)*(A**2-(B-C)**2))/(2.*A)

    into
PAWT(A,B,C)=SQRT(ABS((A**2-(B+C)**2)*(A**2-(B-C)**2)))/(2.*A)

� Code has been recompiled, and GenTrig executable rebuilt
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Documentation


